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Dinitrogenis aninerttriplybondediatomicmolecule.It is verydifficult
toactivatebecauseof itshighionizationpotential(15.058eV),negativelectron
affinity(-1.8eV) andhighbonddissociationenergy(945kllmol).l Thelackof




Whenlookingatthemolecularorbitaldiagramof Nz, it containsa lowenergy
HOMO (-15.6eV) anda highenergyLUMO (7.3eV),thuscreatinga large
HOMO/LUMOenergygapwhichdisfavorselectrontransferandLewisacid/base
h . 3C emlstry.
One major challengestill facing chemiststoday is the utilizationof
molecularnitrogenordinitrogeni thegenerationofnitrogencontainingproducts






bind dinitrogenandconvertit to ammoniacatalyticallyandundernormal
conditions.Despitetheeffortsofmanyscientists,theexactmechanismbywhich
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thisMo-Fe cofactorworksis still unknown.4Crystallographicdatahasmore
recentlyshownthathecofactorhasacage-likearrangementofonemolybdenum
andsevenironcenterslinkedbysulfideionswithanadditionaltom,possiblyN,
C, or 0 occupyingthecentralcavity(Figure1.1).5Re-evaluationof thecurrent
theoriesis necessaryin understandingtheinteractionof thenitrogenaseenzyme
withdinitrogenandtheroleofmolybdenum-ironcofactor.6 Chattetal.utilized
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Currentlythefocusof thescientificliteratureis on thesynthesisof a
complexthatis ableto coordinatedinitrogenandthenundergoadditionof
electrons/protons/orothereducingagents.!Morespecifically,N2grouptransfer
to organicmoietiesis a significantgoal. NumerousN2complexesareknown,


















































Donationof electronsintoN2 causesthebondorderto be reduced;
formalismfor thereductiontoN=Ndoublebond(N2t or anN-N singlebond
(N2)4-hasbeenusedto describemanysystems.l The N-N bondlengths
determinedbycrystallographicdataarealsousedtodeterminebondorder;aN2
triplebondis 1.097A, N=Nis 1.23A, andasinglebondis 1.454A. Infraredor
Ramanstretchingfrequencyv(N-N) is indicativeof bondorderor degreeof































































































2wasconfirmedby IH (Figure2.2)and31pNMR spectraconsistentwitha
co~(PNP)CoCI + 30Na + I~ ~ THF ~ [Na2(thfb][(PNP)Co(N2)]
Scheme2.3Synthesisof [Na2(thf)3][(PNP)Co(N2)]'
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Co(1)-N(3) 1.763(2) N(3)-Co(1)-N(13) 179.66(8)
Co(l)-N(13) 1.928(2) N(3)-Co(1)-P(21) 96.42(6)
Co(l)-P(21) 2.2033(7) N(13)-Co(1)-P(21) 83.25(6)
Co(1)-P(5) 2.2043(7) N(3)-Co(1)-P(5) 96.70(6)
Co(2)-N(4) 1.768(2) N(13)-Co(1)-P(5) 83.62(6)
Co(2)-N(42) 1.935(2) P(21)-Co(1)-P(5) 166.81(3)
Co(2)-P(34) 2.1895(7) N(4)-Co(2)-N(42) 179.00(8)
Co(2)-P(50) 2.1981(7) N(4)-Co(2)-P(34) 95.30(6)





Complex Ox.State Co-N(A) N-N (A) Ref.
[Na2(thf)3][(PNP)CO(N2)] 1 1.717(7) 1.181(8)
(PNP)Co-N=N-Co(PNP) 1 1.763(2) 1.144(3)
{«CH3)3P)3CoN2hMg(THF4) -I 1.72 1.18 14
K[N2Co(P(Me)3)3] -I 1.70(2) 1.17(3) 15
[(Me3P)3CoN2MgCMe3(OEt2)h -I 1.211(4) 1.672(3) 15
[(Me3P)3CoN2A1Me2h -I 1.252(6) 1.642(4) 15
2,6-[CMe=N(2,6-C6H3Pri2)h 1 1.841(3) 1.112(6) 16
CSH3N]CoN2
{[(tppme)Coh(/l-N2) 0 1.76(1) 1.18(2) 17
[Co(N2)(PPh3)3]Li(Et20)3 -I 1.707(11) 1.167(16) 18
[Co(N2)(PPh3)3]Li(THFh -I 1.624(26) 1.19(4) 18
[(TpNPCO)2(/l-N2) 1 1.774(22),1.141(30) 19
1.847(21)
[Co(/l-t-BU2P)N2(PMe3)h 1 1.814(4) 1.092(5) 20
[(Me3P)3CoN2AlMe2h -I 1.642(4) 1.252(6) 21
14 196
(PNP)CoCI + NaOCPh3 THF ~ (PNP)Co(OCPh3)
Scheme2.5SynthesisofPNPCoOCPh3.
thathecobalt(II) complexisparamagneticwhichisalsoapparentbythesilence
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IH 01.14-1.43(m,48H, CH(CH3)z),2.11(s,6H, Me), 2.17(s,6H, Me), 2.29
(brs,8H, CH(CH3)z),6.32(m,4 H, Ph),6.70(d, IJH-H=7.8,2H, Ph),6.96(s,2
H, Ph),7.39(d, IJH-H=7.8,2 H, Ph),7.56(s,2H, Ph). 31p050.25(brs,2P,
PNP),57.85(s,2P,PNP).Completecharacterizationstillinprogress.
3.4 Synthesisof (PNP)Co(OCPh3)(4)








NMR data(in C6D6):IH 01.11-1.34(m,24H, CH(CH3)z),2.17(s,6H, Me),
2.26(brs,2H, CH(CH3)z),4.93(s, 1H, aliphaticproton),5.92(d, IJH-H= 10.2,2
H, olefinicprotons),6.44(d, IJH-H=10.2,2H, olefinicprotons),7.00-7.31(m,25
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